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Recent in vivo experiments have revealed that the action
potential threshold depends on the rate of depolarization
just preceding the spike. This phenomenon can be repro-
duced in the Hodgkin-Huxley model. We analyzed spike
initiation in the (V, h) phase space, where h is the sodium
inactivation variable, and found that the dynamical sys-
tem exhibits a saddle equilibrium, whose stable manifold
is the curve of the threshold. We derived an equation of
this manifold, which relates the threshold to the sodium
inactivation variable. It leads to a differential equation of
the threshold depending on the membrane potential,
which translates into an integrate-and-fire model with an
adaptive threshold. The model accounts well for the vari-
ability of threshold and the slope-threshold relationship.
See figure 1.
Acknowledgements
This work was partially supported by the EC IP project FP6-015879, FAC-
ETS, and the EADS Corporate Research Foundation.
from Sixteenth Annual Computational Neuroscience Meeting: CNS*2007
Toronto, Canada. 7–12 July 2007
Published: 6 July 2007
BMC Neuroscience 2007, 8(Suppl 2):P119 doi:10.1186/1471-2202-8-S2-P119
<supplement> <title> <p>Sixteenth Annual Computational Neuroscience Meeting: CNS*2007</p> </title> <editor>William R Holmes</editor> <note>Meeting abstracts – A single PDF containing all abstracts in this Supplement is available <a href="http:www.biomedcentral.com/content/pdf/1471-2202-8-S2-full.pdf">here</a></note> <url>http://www.biomedcentral.com/content/pdf/1471-2202-8-S2-info.pdf</url> </supplement>
© 2007 Platkiewicz and Brette; licensee BioMed Central Ltd. 
Sample trace of a noise-driven integrate-and-fire model with adaptive thr sholdFigur  1
Sample trace of a noise-driven integrate-and-fire 
model with adaptive threshold. Blue: membrane poten-
tial, red: spike threshold.
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